DYSL-X:Design of a tablet game for early risk detection of dyslexia in preschoolers by Van den Audenaeren, Lieven et al.
DYSL-X: Design of a tablet game for early risk detection  
of dyslexia in preschoolers 
Lieven Van den Audenaeren1, Véronique Celis2, Vero Vanden Abeele1,3, Luc Geurts1,4, Jelle 
Husson1, Pol Ghesquière4, Jan Wouters5, Leen Loyez6, Ann Goeleven6 
1 e-Media Lab, Group T – Leuven Engineering College (Association KU Leuven) 
A.Vesaliusstraat 13, 3000 Leuven, Belgium  
{Lieven.vda@groept.be,vero.vanden.abeele,luc.geurts,jelle.husson}@groept.be  
2 Parenting and Special Education, KU Leuven, L. Vanderkelenstraat 32,  
box 3765, 3000 Leuven, Belgium 
3 CUO, IBBT/KU Leuven – Parkstraat 45, 3000 Leuven, Belgium  
4 ESAT, KU Leuven – Kasteelpark Arenberg 10, 3001 Heverlee, Belgium 
5 Experimental ORL, KU Leuven – Herestraat 49, box 721UO, 3000 Leuven, Belgium 
6 MUCLA, UZ Leuven, Kapucijnenvoer 33, 3000 Leuven, Belgium 
Abstract 
The goal of the DYSL-X project is to develop a tool to predict whether a preschooler 
(5 yrs) shows high risks for developing dyslexia. This tool is a tablet game that 
incorporates tests to take specific performance measures that allow for this 
prediction. The game will thus serve as an assessment tool to be used in school 
psychology services and clinical diagnostic and rehabilitation centers. In order to 
design the optimal tablet game for preschoolers, during the first phase of the projects 
several existing games for preschoolers were evaluated in order to derive design 
guidelines for games targeted at preschoolers. These design guidelines are presented 
in this paper and next, we show how these guidelines were used to develop the final 
game of the DYSL-X project.  
1 Introduction 
Dyslexia refers to specific problems to acquire reading and spelling skills despite 
adequate intelligence and instruction. It has a prevalence of 5-10 % in the 
population [1, 2]. The first signs of dyslexia are typically observed during the first 
year of formal reading education (age 7 yrs), but very often the diagnosis is only 
made at an older age. However, dyslexia is a developmental disorder that should 
be detected and treated as soon as possible. The younger the age of the child at the 
start of a therapy, the larger the long term effects. Early risk detection allows for 
taking preventive measures, which has been proven to be effective, even at 
preschooler age.  
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Recent scientific studies provide us with a better understanding of predictive 
variables for dyslexia that can be measured, even in a preschool population [3–8]. 
The aim of DYSL-X is to integrate these predictors in a computer game, an aim to 
similar [9]. The underlying motivation of the DYSL-X project however is twofold. 
First, by using a game, preschoolers will display a higher motivation, a longer 
attention span, and as a result a more accurate measurement can be taken. 
Consequently, incorporating these measurements into a game will improve the 
quality of the tests and result in a more reliable and more valid prediction. 
Secondly, the DYSL-X game-based application will come with automated 
measurements and scoring. Therefore, no qualified personnel is needed to 
administer and score the tests. This allows for the deployment of DYSL-X at a 
wider scale, increasing the utilization potential. However, in order to develop the 
optimal assessment of the onset of dyslexia we need not only to understand how to 
measure the predictive variables, but equally how to design an optimal game 
experience for preschoolers, based on a thorough understanding of what 
constitutes fun for preschoolers. In this paper, we will describe the design process 
of the DYSL-x game based assessment tool, with the aim of achieving a high play 
motivation of preschoolers. We emphasize that in this paper we will not focus on 
the validation of the game, this will be the focus of forthcoming papers. 
2 Rationale of the project 
Existing dyslexia tests with preschoolers[4, 6–9] already aimed at gamification [10]. 
Researchers made the user interface more attractive and added animations in order 
to increase the motivation of the child [5, 11]. However, the researchers conducting 
the gamified tests mentioned that it was still difficult to keep the child’s attention 
at a high level throughout the test. It was suggested that a higher accuracy can be 
achieved by finding better ways to motivate the child. The challenge remains how 
to elicit a ‘rich game play experience’ and not just [12] coating while offering a 
reliable and valid test platform. It is important for game designers to address the 
true gratifications of this new gaming audience. As existing theoretical frameworks 
on meaningful gameplay for preschoolers are rare, dated and lack a 
comprehensive validation [13], we conducted a User Experience study (i.e. UX) 
Laddering [14, 15]) to unveil the gameplay preferences of preschoolers. This study 
resulted in a list of meaningful and useful guidelines for future game designers, 
directed at this specific target group. In this workshop paper we present these 
design guidelines, and next, we demonstrate how we applied these to our own 
tablet game. 
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